KINEMATICS OF MACHINERY.
still have a common tangent through M and they can roll upon, each other in the new position, the two contact points having equal, velocities along their common tangent, as in the original position. Any other corresponding transverse sections of the cones, equidistant from Q along the elements, as vi-mr and m~m" will also roll together; or the two cones roll upon each other in a similar manner to the original rolling of the cylinders.
If it is required to connect two given intersecting shafts by rolling cones, so that their rotations per unit of time shall be in the ratio of nl to n9, it is only necessary to construct two tangent
right cones with these -shafts for axes, and with a common contact element lying in such a position between the-axes that any pair of transverse sections which roll together shall have radii in B' the inverse ratio of the required angular motions. If A-A9 and B-B', Fig. 96, are the given axes, the position of the contact element may be found by laying of! from Qy on these shafts, the distances Qa and Qb, directly proportional to the required numbers of rotations of these shafts ; thus Qa : Qt> :: nl : nv On Qa and Qb form a parallelogram, and the diagonal of this parallelogram, Qc, or its extension, is the required-common contact element.
This can be proved as follows : from c drop perpendiculars cd and c/upon the axesA-A' and B~B'\ the angle ctf= eac = a (sides parallel); ce = ca sin a, cf = cb sin a.
.'. ce : cf :: ca : cb :: MMf : MM"] hence the cones with MMr
and MM" as the diameters of the bases, will roll together with the
' required angular velocity.    The frusta used for this transmission
may be taken from any part of the two cones, giving bases greater
or less than those indicated, if more convenient.
The parallelogram might have been drawn in any of the four
Fig. 96